Monitoring respiratory muscles.
The respiratory system consists of two main parts, the lung and the ventilatory pump. The latter consists of the bony structure of the thorax, the central respiratory controllers, the inspiratory and expiratory muscles, and the nerves innervating these muscles. Respiratory muscle fatigue occurs when respiratory muscle endurance is exceeded. Muscle fatigue is defined as a condition in which there is a reduction in the capacity for developing force and/or velocity of a muscle, resulting from muscle activity, and which is reversible by rest. The respiratory muscles are somewhat difficult to assess and the techniques employed are still relatively primitive. The most important methods of respiratory muscles function assessment are: 1) the vital capacity manoeuvre, which depends on maximum inspiratory and expiratory effort by the muscles and may be a useful indicator of respiratory muscle function; 2) radiological screening has been proposed for the detection of diaphragm paralysis. This may be helpful if the paralysis is unilateral, but bilateral paralysis is difficult to detect; and 3) respiratory muscles strength may be assessed with either voluntary or nonvoluntary manoeuvres. The function of the inspiratory muscles is assessed with 3 voluntary dependent manoeuvres. They are the so called Müller manoeuvre (or maximal inspiratory pressure), the sniff test and the combined test. All these three manoeuvres generate a pressure that is a reflection of complex interactions between several muscle groups since the efforts produce different mechanisms of activity of inspiratory and expiratory muscles. Two techniques are presently employed to assess diaphragm function, not being dependent on the patient's motivation: electrical phrenic nerve stimulation and cervical magnetic stimulation. Since it is less painful, magnetic cervical stimulation overcomes some of the difficulties encountered during electrical stimulation. With these two techniques recordings of diaphragmatic force are possible, and at the same time useful information about the conduction time of both phrenic nerves can be obtained.